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An extensive set of ne structure levels and corresponding transition probabilities for allowed and for-
bidden transitions in Fe xvii is presented. A total of 490 bound energy levels of Fe xvii of total angular
momenta 0  J  7 of even and odd parities with 2  n  10, 0  l  8, 0  L  8, and singlet and triplet
multiplicities, are obtained. They translate to over 2.6104 allowed (E1) transitions that are of dipole and
intercombination type, and about 3000 forbidden transitions that include electric quadrupole (E2), magnetic
dipole (M1), electric octopole (E3), and magnetic quadrupole (M2) type representing the most detailed calcu-
lations to date for the ion. Oscillator strengths f , line strengths S, and coecients A of spontaneous emission
for the E1 type transitions are obtained in the relativistic Breit-Pauli R-matrix approximation. A valus for
the forbidden transitions are obtained from atomic structure calculations using codes SUPERSTRUCTURE
and GRASP. The energy levels are identied in spectroscopic notation with the help of a newly developed
level identication algorithm. Nearly all 52 spectroscopically observed levels have been identied, their
binding energies agreeing within 1% with our calculation. Computed transition probabilities are compared
with other calculations and measurement. The eect of 2-body magnetic terms and other interactions is
discussed. Present data set enhances by more than an order of magnitude the heretofore available data
for the transition probabilities of Fe xvii. atomic data { radiative transition probabilities { ne structure
transitions { Neon-like ions { X-ray sources S.N:NaharT ransitionprobabilitiesforFe xviiIntroduction
Ne-like Fe xvii attracts great astrophysical interest with some of the most prominent spectral lines in the
X-ray and the EUV regimes. These lines are abundantly evident from diverse sources such as the solar corona
and other stellar coronae (e. g: Brickhouse2001); andactivegalacticnuclei(e: g:Lee2001):F e xvii alsoplaysaroleinbenchmarki
−hereafterCPE02):Spectralanalysismoreoverrequirestransitionprobabilitiesforobservedallowedandforbiddentransition
Smaller sets of transitions are available from other sources. An evaluated compilation of data, obtained
by various investigators using dierent approximations, can be found in the National Institute for Standards
and Technology database (NIST: www.nist.gov). A previous set of non-relativistic data for Fe xvii was ob-
tained by M.P:ScottundertheOpacityProject(OP1995; 1996); whichareaccessiblethroughtheOPdatabase; TOPbase(Cunto1
The present calculations are carried out for extensive sets of oscillator strengths, line strengths, and
transition probabilities of dipole allowed, intercombination, and forbidden electric quadrupole and octopole,
magnetic dipole and quadrupole ne structure (FS) transitions in Fe xvii up to n  10. Transitions of
type E1 are obtained in the relativistic Breit-Pauli R-matrix method developed under the Iron Project.
Conguration mixing type atomic structure calculations, using codes SUPERSTRUCTURE (Eissner 1974)
and GRASP (Parpia 1996) which is based upon the multiconguration Dirac-Fock (MCDF) method, are
employed for the forbidden E2, E3, and M1, M2 transitions. One of the primary tasks is the spectroscopic
identication of levels and lines of E1 transitions. We apply the recently developed techniques (Nahar and
Pradhan 2000) for a reasonably complete spectroscopic dataset to Fe xvii.
Formulation
We employ the relativistic Breit-Pauli R-matrix (BPRM) approach in a collision type calculation for
bound states followed by computing radiative processes: Scott and Burke 1980, Scott and Taylor 1982,
Hummer 1993, Berrington 1995. Unlike calculations in LS coupling, when radiative transition amplitudes
vanish unless S = 0, intermediate coupling calculations include intercombination lines.
Details of this close coupling (CC) approach to radiative processes are discussed in earlier papers, such
as in the rst large scale relativistic BPRM calculations for bound-bound transitions in Fe xxiv and Fe xxv
(Nahar and Pradhan 1999), Fe v (Nahar 2000), Ar XIII and Fe XXI (Nahar 2000). However, in the present
work, electric octopole and magnetic dipole transitions are included for the rst time in the IP series. A
brief outline for the formulations is henceforth given.
The wavefunction Ψ(E) for the (N + 1)electronsystemwithtotalspinandorbitalangularmomentasymmetrySL
or total angular momentum symmetry J is expanded in terms of ‘frozen’ N -electron target ion functions
i and vector coupled collision electrons i, equation ΨE = A
∑
i i(ion)i +
∑
j cjj ;
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